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Weights and Measures in the Indus Valley. Fig. 1 Balance
pans (photograph by the Maninichi Newspapers, 1961; used
with permission).

Weights and Measures in the Indus Valley. Fig. 2 Weights
(photograph by the Mainichi Newspapers, 1961; used with
permission).

The measuring system used in the Indus valley was
different from the Mesopotamian and Egyptian measur-
ing systems, but the sensitivity of precision balances
used in these regions is assumed to have been
comparable. The weights excavated from Taxila (sixth
century BCE to seventh century AD) descend from the
system of weights used in the Indus civilization (Fig. 2).
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| Weights and Measures in Islam

ULricH REBSTOCK

In the sphere of Islamic influence the Quranic
injunction “to give full measure and to weigh with
the right scales” (Qur’an 17:35), led - in the long run -
to systems of measuring that were subjected to the
authority and control of politics and law. But only a few
measuring standards were substituted by new Islamic
prescriptions. The most lasting novelty set off through
the Quranic revelation affected the measure of time. It
assumed a dual character. The natural solar year gave
way to the ritual lunar year (29-30 days of the month),
except in some fields of public administration and
astronomical science. Within the sphere of the metro-
logical systems of measures and weights, however, the
Qur’an remains vague. Among the terms most often
mentioned, kayl or mikyal (Sura 12:12 and passim,
‘measure of capacity’), mizan and mithqal (Sura 6:152,
21:47 and passim, ‘weight’), range first. Others, like
gintar (3:75, ‘hundredweight’), darahim (3:75, pl. of
dirham), dinar (3:75) and habba min hardal (21:47,
‘grain of mustard’), are used in a metaphorical sense. A
more systematic elaboration of metrical definitions and
ratios, mainly for juridical purposes, was effectuated in
the ‘traditions of the Prophet’ (hadith, pl. ahadith). The
characteristic aspects of the genesis of Islamic law — a
cumulative development until the fourth and tenth
century, geographically restricted proliferation of the
various law schools (madhahib), lack of normative
authority — did, however, not allow for the introduction
of uniform and ubiquitously accepted Islamic metric
systems. Thus, the weights and measures which were
used in Arabia and outside it, in the lands conquered by
the Muslims, co-existed side by side, replaced each
other, sometimes only by function, or by name, or
intermingled. The striking feature of the metric systems
that were in use in the early, medieval and pre-modern
Islamic countries was their diversity. Neither in time,
nor in space, could standard values develop that were
accepted beyond their regional borders and their rulers’
period. Although some names of units of measure,
e.g. dhiras, dirham or ratl, were widely diffused
throughout the Islamic world, their absolute values and
use in practice differed considerably. Notwithstanding
this bewildering array of measures, a few basic terms
that have survived until modern times stand for the
cultural continuity between the Ancient Orient and the
Islamic world: ratl (Greek litron, ‘litre’), irdabb (Greek
artabe, Persian ‘measure of capacity’), matar (Greek
metretes, ‘measure of 40 L), kist (Greek xestes, Latin
sextarius, ‘jug’), kintar (Latin centenarius, ‘hundred-
weight’), kaf 7z (Persian ‘measuring cup’), kirat (Greek
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keratios, ‘carat’), istar (Greek stater, ‘weight of gold
coin’), dirham (Greek drachme), dinar (Latin denari-
us), kayl (Aramaic measure of capacity), mann/mannd
(Babylonian unit of weight), kurr (Babylonian measure
of capacity).

The development of systems of measure was
influenced by the interplay between cultural tradition
and the order of authorities. Until the tenth century,
the spread of Islam brought about an intercontinental
economic and cultural sphere which amalgamated mea-
suring standards of Egyptian, Arabic, Greek, Roman-
Byzantine, Mesopotamian and Persian origin. This
resulted in a multiplicity of regional and func-
tional systems of measurement, which were constantly

Alphabetic list of abbreviations used

modified by power politics, institutional reforms or,
simply, by the rulers’ autocratic order. Quite often, the
advent of new dynasties brought about the introduction
of new metrological standards, mainly in the field of
the basic weight units of currency of gold (mithgal) and
silver (dirham), and the exchange rate of gold dinar
and silver dirham, which were fixed at a very early state
by the canonical texts of the Qur’an and the prophetic
tradition (hadith). Contrary to the more or less stable
weight rate (10 weight dirhams equal 7 weight
mithqal), which everyday use polished into the handier
ratio of 3:2, the prescribed rate of value (10 silver
dirhams equal 1 gold dinar) incessantly deteriorated
over the course of time. Ratios of 12:1, 16 4/5:1, 20:1,

ar aruzza, pl. aruzzat

ash ashl, pl. ashwal, ushil

az azla/azala, pl. azala, azalat
cas cashir, pl. ashirat, sushran, a<shur
ba batta

ba bab, pl. abwab

ba: ba, pl. abwa«

da danik, pl. dawanik, dawanik
dh dhira, pl. dhira«at, adhrus
dr dinar, pl. dananir

dir dirham, pl. darahim

dj djarib, pl. djirban, adjriba
djo djou

fa fals, pl. fuliis, aflus

fad faddan, pl. fadadin

Jar Jarg

fa fatil

ghi ghirara, pl. ghara’ir

ha habba, pl. hubiib, habbat
hab habl, pl. hibal, hubil

hi himl, pl. ahmal

ir irdabb, pl. aradibb

is istar, pl. asatir

is isbas, pl. asabi¢

ka kaff, pl. kaffat

ka kara

kay kayl/kayla, pl. akyal, akayil

kayl kayladja, pl. kayladjat, kayalidj
ku kurr, pl. akrar

ka kafiz, pl. akfiza, kifzan

kab kab(a)da, pl. kabadat

kad kadah, pl. akdah

kal kalam, pl. aklam

kam kama

kas kasaba, pl. kasabat

kin kintar, pl. kanatir

kis kist, pl. aksat

kt kirat, pl. kararit

ku kulla, pl. kulal, kilal

ma mann/mannd, pl. amnan, amunna’
mak makkitk, pl. makakik

mar marzban

grain of rice

part of a ‘rope’

unit of capacity measure
tenth

leather bottle

portion

arms’ span

1/6 of a ditham/dinar
ell

Gold dmar
silver-dirham

unit of square measure
barleycorn (Persian)
small coin

yoke of oxen

unit of capacity measure
small unit of weight
sack

seed

rope, thread

camel-load

unit of capacity measure
unit of weight measure (Greek)
width of middle finger
hand

load carried on the back
unit of weight measure
unit of capacity measure
unit of capacity measure
unit of capacity weight
width of fist

unit of capacity measure
‘strip’

build, fathom

pole, rod
‘hundredweight’
‘portion’

carat

Jug

unit of weight measure
unit of capacity measure
unit of capacity measure (Persian)
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Alphabetic list of abbreviations used (Continued)
mat matar, pl. amtar unit of liquid
mi mithkal, pl. mathakil unit of weight measure
mish mishkas drinking-vessel
mu mudd, pl. amdad unit of capacity measure
mud mudy, pl. amda’ unit of capacity measure
na nakir ‘small spot’ (Arabic)
nu niigi, pl. niigiler unit of weight measure (Turkish)
ok okka, pl. okkalar unit of weight measure (Turkish)
pe peymane bowl
r ratl, pl. artal ‘litre’
ru rubs, pl. arbas fourth
sha sha«ir, pl. shasirat grain of barley
shi shibr, pl. ashbar span of hand
si silsila, pl. salasil chain
su sunbul, pl. sanabil ear of grain
sa sas, pl. aswus, aswas unit of capacity of weight
th thumn, pl. athman eighth
ti tillis unit of capacity measure
ta tassidj, pl. tasasidj unit of weight measure
ush cushr, pl. asshar tenth
ik ikiya, pl. awkiya, akiyat unit of weight measure
wa waiba unit of (dry) capacity measure
was wask, pl. awsak (camel’s) load
za zabil basket made of palm-leaves

30:1 and even 50:1 are recorded. Nevertheless, modern
Islamic jurists insist on referring to the canonical rates
(10:7; 10:1) when, for example, fixing the minimum
income (nisab) for the obligatory alms payment (zakar)
by Muslims of a determinate portion of their lawful
property. The canonical ratio of the value of gold and
silver (10:1) reflected the historical situation in the
Mediterranean region and the Middle East after the
Roman period (12:1). During the Il-Khanid period
(thirteenth to fourteenth century), silver from Central
Asia was massively imported to the West, the price of
silver sank again, for a short period, to the Roman
value. Gold, in contrast, remained remarkably stable
over the millennium. Under the Persian king Darius the
Great (522—486), mutton cost the same as in Anatolia
in 1340: the equivalent of 1.9355 g pure gold.

The overall cultural diversity of the Islamic world
corresponds to the diversity of the metric systems,
which came into use between the Atlantic and the
Indian sub-continent. Three geographical units can be
differentiated: The Islamic Arab West, from Andalusia
to Iraq, Persia and the adjacent areas under Persian
influence, and India. The following comments omit the
metric systems of India (see EI > VI, pp. 121a—122a,
s.v. makayil, and VII, pp. 138a—140b, s.v. misaha) and
concentrate on the development in the Arab West, in
consideration of the situation in Persia. Emphasis is laid
on the early Islamic and medieval period. The absolute
equivalents in modern metric values stem back to
archaeological evidence or observations of European
travellers.

Measures of Length

Along with the basic unit of length, the dhira’, several
other units were used, some of them only for particular
purposes (construction, geometry, etc.). In theory, i.e.
without considering their actual common occurrence or
precise values, these units could be arranged to the
following equation:

1 ash =1 si =10 ba = 10 kas = 15 ba:
(or kam) = 60 dh (= Persian gaz) = 360
kab = 1,440 is = 3,600 fa = 8,640 sha.

The ‘black ell’ (al-dhira« al-sawda’), being ca.
54.04 cm, is said to refer to the length of the ell (from
the elbow to the tip of the middle finger) of a slave
of the Caliph al-Manstir (r. 754-775) or the Caliph
al-Ma’mtin (r. 813-833). Another etymology links
the measure to the unit by which the ‘Nilometer’ of the
island of al-Rawda was operated. There are almost
thirty variants of the ell, some varying 30-fold from
the original. By the eleventh century, at least 11 differ-
ent types of dhira’ can be differentiated:

e 1 dhiracsawda’ =1+ 1/7+2/3 -1/7 dh al-yad (of the
hand)
=1+ 1/8 +1/9 dh al-hadid (iron ell)
e 1 dh fiddiya (silver) = 1 — 1/7 dh al-sawda’
e 1 dh yasufiya (of Abt Yusuf, d. 798) = 1-2/3 -1/7
dh al-sawda’
e 1 dh hashimiya (of the Bant Hashim) = 1 + 1/8 +
1/10 dh al-sawda’
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e 1 dh bilaliva (of Bilal b. Abi Burda, d. 739) =1 dh
al-sawda’ + 2 + 2/3-1/7 is

1 dh fiddiya (al-misaha) = 7 or 8 dh al-yad

1 dh «umariya (of «<Umar b. <Abdal<aziz, d. 720) =
1+ 1/2 dh al-yad

1 dh mizaniya (surveyor’s ell) = 3 dh al-yad

1 dh mabahrami = 1 + 1/2 dh al-hadid

In addition to these different norms of the dhira ,
a multitude of ells was used depending on the
profession involved: carpenters, cloth-makers, con-
structors etc. Moreover, the ells used in different cities
under the same name differed: the medieval cloth-ell of
Damascus (ca. 63.035 cm), for example, was 1/12
longer than the cloth-ell of Cairo (58.187 cm).

Measures of Area
The calculation of the surface of (straight) areas operated
with the conventional measures of length. The basic units,
however, were the kafiz and the djarib, two specific
measures of surface area. Originally and throughout the
Islamic period, both units also served as measures of
capacity. One djarib was conceived of as representing the
surface area of agricultural land which could be sown
with the amount of seed one djarib contained.

Based on the ratio of the length units (1 ash = 10
ba =60 dh =360 kab = 1440 is), the following ratio of
units of surface area measurement can be generated:

1 ash = 60 dh - 60 dh = 3,600 dh * =1 dj
and:

1dj =10 ka = 10- 360 dh *
[in Persia] 60 ka = 600 <as = 600 - 6 dh’

=100 «as = 100 - 36 dh >

This djarib was called the ‘small’ djarib, being 100
square kabada (or kasaba; the units being often
exchangeable) which renders: 100 - (399 cm - 399 cm)
2=1,592 m’. The ‘big’ djarib had 5,837 1/3m?,i.e. 32/3
‘small” djarth, and corresponded roughly to the
predominantly Egyptian faddan which was calculated

as 400 square kasaba, i.e. 6,368 m>. During the

nineteenth century, the faddan was reduced to
4,200.833 m*.

If multiplied with one another these units render the
matrix (see above).

There is substantial evidence that the professional
surveyors during the Abbasid period used a specific
system of calculation. They divided the biggest unit,
the azla, into 100 dh mizaniya which corresponded to
48 is «umariya (see above), hence:

1 az = 100 dh* =100 - 122 kab* =100 - 12° - 4% is®

In the Turkish lands of the Ottoman Empire (Minor
Asia, Iraq, Syria and Palestine) the déniim (turn), Arabic
ditnam, was — until recent times — the standard measure of
area. Originally measuring 939 m?, it has been adjusted in
colonial times to 1,000 m? (in Iraq to 2,500 m?).

Measures of Capacity

Most of the confusion about the system of the Islamic
measures of capacity, both in primary medieval and
in modern secondary texts, dates back to the Oriental
practice to measure grain, pulse, and some liquids in
capacity, but not in weight. The Arabic term mizan does
not clearly differentiate between the two. The transition
from volume to weight needs the related quantity of the
litre of water: the volume of approx. 75—77 kg of wheat
and 60—72 kg of barley correspond to the volume of 100
kg/L of water.

From this economic and agricultural use of measures
of capacity the proper mathematical and technical
calculation of volumes must be set apart. This calculation
is built on the calculation of the surface area multiplied by
the third dimension. The names used for the cubic units of
measure do not change. Related to the dhirac mizaniya
and based on the ratio 1 az = 100 dh > = 100 ku, the
following values are produced: (see matrix below)

Most of the units of measures of capacity are regarded
as units of weights too. It is therefore impossible
to separate the two systems properly. Depending on

ashl bab dhira: kabada isha:
ashl 1dj 1 kab 5/3 ash 1/6 + 1/9 ash 124 +1/36 ash =2 1/2 dh ?
bab 1 ash 1 ash = 6 dh* 1/36 ash =1 dh ? 1/144 is = Y4 dh *
dhira 1/36 ash =1 dh ? 1/216 ash = 1/6 dh > 1/864 ash = 1/24 dh >
kabada 1/1,296 ash = 1/144 dh ? 1/5,841 ash = 1/576 dh ?

azla® dhira’® kafii kabada® ishaé®

azla® 1 100 6,000 172,800 = 10” - (12 kab)? 11,059,200 = 10% - (48 is)*
dhiras® 1,728 110,592
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the material measured, additionally different types of
the same unit, e.g., a ‘honey-fark’ or a ‘barley-irdabb’,
were used. The absolute values of these types differed
considerably in different regions and periods. In order to
allow a comparative overview, units that are related to
each other by practical use are grouped together. Minor
local variations and temporal changes are ignored.

Few of these units have a canonical background:
1 was = 60 sa¢« = 240 mu = ca. 252 L. Far bigger than
this mudd (ca. 1.05 L) of Medina were the mudd of
Egypt and Iraq (2.5 L), of Syria (3.67 L), of the Maghreb
(4.32 L), and that of Jerusalem (100 L). The prophetic sa¢
was exactly 4.2125 L. Being the quantitative lower limit
(nisab) for the liability for the zakat (alms) taxes, the
measure of 5 wask of dates, for example, was equated in
value with 5 @kiya (= 200 dir = 529.9 g), 20 dr (or
mithkal, = 84.7 g, see later), 5 dhawd (camels), the nisab
of cotton (5 was = 1,600 dir «raki a 130 g), or 50 kay.
Therefore, the values given for one wask greatly differ. In
the time of Hartin al-Rashid (around 800), a short-lived
wask (1 was = 2 1/2 prophetic was) was introduced.

Towards the end of the seventh century, the kafiz
(usually corresponding to 1/10 dj = 1/60 kurr) was
used instead of this prophetic sa¢ in Iraq. Another
specific kafiz of capacity is recorded from Iraq around
990: 1 ka =1 kaffa (basket) = 1/2 zabil (basket made of
palm leaves).

In Egypt grain, but in particular wheat, was measured
by irdabb: 1 ir =6 wa =24 ru =48 kad =90 ma = 96 kad
(small) = ca. 90 L. Different values extant for the irdabb
(between 72.3 kg, modern 182 L) may be explained also
by the difference of volume between, for example,
wheat, barley and lentils (100:80:104).

Egyptian flour was measured in #illis: 1 ti = 3/2 wa =
3 ba = 15 ma = 24 kad = 22.5 L. There, the waiba of
rice (1 wa = 8 kad = 24 r kabir), as observed around
1665, contained only 12.5 1. Three centuries before in
Tunis, it was equal to 12 prophetic mudd (ca. 12.6 1).

In Medina and Irag, honey but also wheat was
measured in fark : 1 fa =3 sa = 36 r bagdadi = 19 L. In
Egypt and Syria, the mudy — not to be confused with
the mudd - replaced the kist when not oil but food was
measured. It is sometimes called ‘the Syrian djarib’,
sometimes equated with the kaf7z. The practice in Syria,
however: 1 ka = 8 mak = 12 sa, the indication: 1 mud =
15 mak =22 1/2 sa does not confirm this. In Palestine, a
square mudy was known (1 mud > =1 hab - 1 hab).

Olive oil was merchandised in matar (1 mat =
2 ku = ca. 17 kg) in the Maghreb, in kulla (1 ku = 12
th =27 r = 13.6 kg) in Andalusia. In Egypt, the thumn
corresponded to 1/8 kad (today 0.29 L), in Qayrawan to
6 prophetic mu = 6.32 L. Oil and other liquids were
also measured in kist: In Iraq, the ‘small’ kist (1 ki =3
r = 1.22 L) was half of the ‘great’ kis¢, in Egypt it was
half of a sa«: 211 L; elsewhere the kist is given as:
1 mat = 4 ki =21 1/3 r djarwr (see below) = 192 ak

(capacity) = 256 uk (weight). In Andalusia, wine and
vinegar were sold in rub¢ (1 ru = 1/4 kad = 18 r =216
uk = 1,728 mi = 8.16 L, in Persia the peymane (bowl,
8.3 L) was in use for this purpose. In Iraq, wine, but
also oil and honey, were measured by makkitk or
mishka« (drinking-vessel): 1 mak = 48 th a 50 dir = 64
mish & 37 1/2 dir = 7.5 L.

Another widespread unit of capacity was the
ghirara, mainly used for grain: 1 ghi = 3 ir misri =
12 kay = 14 mak = 72 mu dimashki = 73 1/2 mu
misrT = 265 L. In Egypt, the kayla = 8 kad was 7.5 L
(modern 16.5 L).

This kayla is not identical with the kayladja,
presumably an originally Persian unit of capacity
measure: 1 kayl = Y2 sa = 1/3 mak = 3/14 ghi = 1/6 ka
wheat = 1/5 ka barley =ca. 1 7/8 ma =2.5L (or2 L in
East Iran).

The most basic of all grain measures, especially in
the Islamic East, was the old Babylonian kurr.

1 ku = 30 ka = 60 ka = 480 mak = 600
‘ush/‘as = 1,440 kayl = 5,769 ru = 7,200
r= 11,520 th = 2,925 kg (wheat).

Smaller than this ‘big’ kurr of Baghdad was the kurr of
Wasit and Basra (1 ku = 60 ka = 480 mak = 1,440 kayl
a 600 dir of wheat = 2,700 kg); a ‘reformed’ kurr even
amounted only to: 1 ku = 60 ka & 25 r baghdadr =
609.375 kg (wheat). Moreover, depending on the kind
of grain measured, different akrar were used: In
fourteenth century Baghdad, the kurr of wheat weighed
2,925 kg, that of barley 2,437.5 kg, and that of rice
3.656,25 kg. The common sub-units of the kurr, the
kaf iz, makkik, kayladja, and thumn differed respec-
tively, sometimes not only proportionally. Thus, in
twelfth century Aleppo, a quite different makkik
existed: 1 mak = 19 sun = 28.5 r a 684 dir a 3.125
g =60.92 kg. About the same time, the kaf7z of Hamah
was 7/8 ka of that of Shayzar. In Aleppo, 4 mak made
one marzban (1 mar = 1/4 mak = 19/4 sun = 57/8 r =
4,873 172 dir = 15.23 kg).

Towards the end of the tenth century, the mathemati-
cian al-Buzdjant compared the new ‘reformed’ (Arabic
musaddal) djarib - this djarib was not measured with 10
but with 2 1/2 ka only — which was introduced after 978
by his Lord, the Biiyid <Adud al-Dawla, with four
different common types of the kurr. His systematic
treatment of the issue will throw some light on the
complex variety of the units used and their specific
relation when being transformed from one into another
(see matrix below).

Besides simsim (sesame), hinta (wheat), djahkan-
dam (mixture of 1/2 hinta + 1/2 sha<ir), and shasir
(barley), a fifth category is formed to include all kinds
of grain and dry goods that do not belong to one of the
aforementioned categories: nuts, like almonds, pista-
chios and hazelnuts, dried pears, plums etc. From the
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1. Ratio of kurr-Variants

Types of kurr mucaddal kamil falidj hashimt sulaymant
mucaddal 1 2 2172 3 312+ 1/4
kamil 1/4 1 11/4 112 112+ 1/4+11/8
falidj 2/5 4/5 1 11/5 1172
hashimr 1/3 2/3 5/6 1 11/4
sulaymant 1/6 + 1/10 1/3 + 1/5 2/3 4/5 1
[ratio] 60 30 24 20 16
2. Djarib per kurr
Types of kurr mucaddal kamil falidj hashimt sulaymant
djarib/kurr 24 12 93/5 8 62/5
fraction 1/3 - 1/8 12 - 1/6 12 -1/6 +1/6 - 1/8 1/8 1/8 +1/4 - 1/8
3. Ratios Between sub-units (as indicated by Al-Biizdjan)

makkiik cushr kayladja rub:« ratl thumn
kurr 480 600 1,440 5,760 7,200 11,520
makkiik 11/4 12 15 24
sushr 1/4 + 1/6
kayladja 5 8
hubitb 4 5 60
rubs 1/12 + 1/48 11/4
thumn 1/20 + 1/60 1/2 +1/8

4. Ratio of Capacity Between Different Kinds of Grain

simsim hinta djahkandam sha:ir
simsim 1 2 22/3 4
hinta 1/2 1 11/3 2
djahkandam 1/4 +1/8 12+ 1/4 1 112
sha«ir 1/4 172 2/3 1
[ratio] 8 4 3 2

matrixes 1-4, exactly 280 possible combinations result
by which the transfer of one given quantity (and value)
of one commodity into another can be calculated.

Example: If 24 ku of oats (hurtuman = category of
shasir) should be transferred into kurr sulaymani of
pepper grass (habb al-rishad = category of hinta), then
the rule of seven is required, in short:

24 ku kamil sha<ir — 1/6 - 24 = 22
ku sulaymant hinta + 30 ka.

Measures of Weight

The entire Islamic system of weights is based on the
dirham and the ratl. The ratl is the most common
smallest unit, or reference, of weight. The weight of the
dirham is used for two different purposes. The two
values differ correspondingly:

a) dirham al-fidda (silver dirham)
Calibration of the silver (dirham) and gold (dinar)
coins was done with the help of glass weights. The
carliest preserved exemplars date back to the second half
of the eighth century. The dirham weight defined the
weight of the dirham coin, the mithkal weight the weight
ofthe dinar. The most precise glass weights ofthe mithkal
have an average weight of 4.233 g (max. tolerance 1/3
mg). Archaeological finds affirm both the weight of the
dirham in accordance to the canonical ratio of dirham:
mithkal (= 10:7): 2.97 g, as to the ‘rounded’ ratio (= 3:2):
2.82 g. An exceptional mithkal weight was in use in Egypt
under the Ayyubid dynasty and in the Maghreb under the
Almohad dynasty (4.722 g).

The mithkal gold and the dirham silver were divided
into kirat and habba.

1 mi gold = 20 ki = 60 ha;

1 dir silver = 12 ki = 48 ha (Iraq)

1 mi gold = 24 ki = 60 ha;

1 dir silver = 16 ki = 60 h (Arabia, Egypt, Syria)

Hence, the values (see matrix below).

In addition to these general systematic differences a
variety of deviating systems from different regions,
authors and periods are recorded (tenth to thirteenth
century; indicated as [-V), that integrate sub-units
like the danik, tassudj, «ashir, fals, and aruzza (which
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gold kirat gold habba silver kirat silver habba
Iraq 0212 g 0.0706 g 0247 g 0.062 g
Egypt etc. 0.176 g 0.0706 g 0.186 g 0.0495 g
danik krat tassidj habba cashir fals aruzza
I. Dinar 12172 20 24 60
Dirham 12 24 48 60
II. Dinar 6 20 baghdadr 60 baghdadr 60
24 basrt 72 huras./shami
Dirham 6 48 baghdadi/basri 60 96
36 huras./shamt
1. Dinar [12] [20] 24 60 240
IV. Dinar 24/20 576 [72] 600/7 600

elsewhere corresponds to 25 ha hardal, grains of
mustard, i.e. ca. 0.0186 g); one author defines the ha
hardal as 1/70 of a habba (which is sometimes replaced
by ‘kamha’, grain of wheat), 60 of which make one
silver dirham, i.e. 1 ha hardal = 0.0007 g. From the
vague comments of sources, it must be assumed that
most of these different systems were in use as weight
measures too (see matrix below).

According to the actual ratio of value between gold
and silver currency, the moneychangers had to take
several factors into consideration when transferring
amounts of money from one currency into the other.
This could result in thirteenth century Egypt, for
example, when 16 4/5 dir were equivalent to 1 df7, in the
following calculations:

1 di = 1,440 ha fidda [10 - 60/7- 16 4/5 = 1,440]; and
1 ha gold = 1/5 + 2/25 ki = 16 4/5 ha silver; or
1 fa=22/5 ha silver=1/7 ha gold[22/5:1/7=164/5].

b) dirham al-kayl (weight dirham)

In contrast to the homogeneous evidence of the weight
of the ‘silver dirham’ the extant values of the weight of
the ‘weight dirham’ deviate considerably from one
another. They range from 3.086 g to 3.148 g. When not
indicated otherwise, the following comments will be
based on the established average standard value of 1
dir = 3,125 g with which the ‘canonical’ (ratio 10: 7)
mithkal of 4.464 g is corresponding. From textual
evidence some of which are included in the matrix
above, different regional values of the dirham/mithkal
weight can be deduced:

Egypt 3.125/4.68 g; Syria (Aleppo twelfth century)
3.14/4.427 g, (Aleppo nineteenth century)
1 dir =3.167 g, Damascus 3.086/4.62 g; Anatolia
(Ottoman period) 3.086/4.81 g; Iraq 3.125/4.46 g;
Iran (fourteenth century) 1 mi = 4.3 g, (sixteenth
century) [3.26]/4.639 g; Maghreb 3.3/4.722 g;
East Africa (sixteenth century) 1 mi = 4.41 g.

With the exception of Persia, where the mann domi-
nated the system of weight measures, the rat/ became
the most common and widespread unit of weight
measure in the Islamic world, comparable in size and
function to the European ‘pound’ (Pfund, livre, libra,
Italian loan word ‘rotolo’). The rat/ was measured in
dirham. Depending on what was measured, and where
and when, the rat/ could take different numbers of dirham
(values between 96 and 1.040 are recorded) of different
dirham weights (standard value: 1 dir = 3.125 g).

If integrated into the early Meccan system:

1 r=2 ma [a 130 dir] = 12 ik = 480 dir = 1/100 kin,
the mithkal weights produce the following (fictitious)
relation:

1 mi =20 ki = 60 [or 100] ha = 10/7 dir = 1/336 r

(for Iraq; 1 k&i=0.223 g)

1 mi =24 k=96 ha = 3/2 dir = 1/320 r (for Mecca,

Egypt etc.; 1 ki =0.195 g).

From archaeological (glass weights) and textual
evidence, several hundred rat/ weights are known. The
following list enumerates (in order of size, with “[...]"
values developed) some of the standard rat! weights
repeatedly recorded (see matrix below).

Besides the ratl, the mann was an important unit of
weight everywhere in the Islamic world, in particular
in the Persian East, where it weighed between 260 dir
(= 816.5 g) and 2,080 dir (= 6,656 g). A similar variety
of mann weights was used In Asia Minor (twelfth
century onwards). Until the fifteenth century it was
used instead of one half of a ratl a 130 dirham. Then a
‘big’ mann (ca. 3 to 3.25 kg), and a ‘middle’ mann of
1.920 g came into use. During the Safawid period
(sixteenth century), a ‘super’ mann, later called the
‘royal’ mann (between 5.7 and 6 kg), was introduced.
The Ottomans used the okka (1 ok =2 nu = 400 dir a
3.207 g = 1.2828 kg) instead of the ratl. Its stability
was proverbial: Okka her yerde dort yiiz dirhem gelir
(... to be no different from anybody else).



2262  Weights and measures in Islam

Egypt (Abbasid period) 96 dir 300 g
Rimi (Asia Minor) I 102 6/7 dir 32143 g
Umayyad period [110 dir] 340 g
RUmi (Asia Minor) II 120 dir 375¢g
Iraq (medieval) 128 4/7 dir 401.79 g
Abbasid period (Egypt, 130 dir 40625 g
Baghdad)

Maghreb 130 dir 406.25 g
Maghreb 137 1/7 dir 428.57 g
Umayyad period (Egypt) [140 dir] 4375 ¢g
Maghreb (Fatimid period) 140 dir 4375 ¢g
Egypt (later Abbasid period) 144 dir 450 g
Fulfult 150 dir 468.75 g
Maghreb (Ibn Battiita) 150 dir 468.75 g
‘big’ Egypt (Abbasid period) 160 dir 500 g
Maghreb (Ibn Battita) 180 dir 5625 ¢
Laitht 200 dir 625 g
Djarwi 312 dir 975 ¢
Turkestan (fourteenth centu- 330 dir 1,031.25 g
ry)

Fes/Marrakesh (fourteenth 336 dir 1,050 g
century; = 16 tk)

Aleppo (twelfth and thir- 480 dir 1,500 g
teenth century)

Syria/Palestine (fourteenth 592 172 dir 1,851.56 g
century)

Hims (twelfth century) 684 dir [sic] 2,1375¢
Aleppo (after thirteenth cen- [724 dir] 2273 g
tury)

Jerusalem (medieval) 800 dir 2,500 g
Hims (Syria, medieval) 864 dir 2,700 g
Constantinople (eighteenth 876 dir 2,800 kg
century)

Jerusalem (nineteenth cen- 900 dir 2,8125¢
tury)

Iran (Shiraz, Fars; in mann) 1,040 dir 3,250 g

The biggest unit - besides the rather colloquial
himl, camel-load (1 hi = ca. 250 kg) -, was the kintar,
the hundredweight (= 100 r). Depending on the type
of ratl it was based on, the kintar weights differed.
In medieval Egypt, different kintar weights were
common: fulfuli (pepper) = 100 r a 144 dir = 45 kg;
laitht = 100 r a 200 dir = 62 kg; djarwi = 100 r a 312
dir = 96.7 kg; manni = 100 r a 260 dir = 81.25 kg;
‘big’ =24 ru = 240 r a 160 dir = 38,600 dir = 120 kg.
In a treatise composed by a customs officer in the
thirteenth century, additional kintar names, but no
values, for specific goods are mentioned. While the
kintar of Syria (Aleppo, Hims, Hamah) was always
equivalent to 100 local ratl, it was taken for 100 mann
in late medieval Iraq. In Iran (fifteenth century)
and Asia Minor (Ottoman period) 1 kintar weighed
ca. 57 kg.

The smaller weight unit of istar (1 is =4 1/2 mi =
6 3/7 dir =20.07 g), only known from Egypt, was used
there to weigh silk: 1 s-k-¢ [?] =3 ru =90 man = 180 is.

The Quranic ‘habba min hardal “(the ‘grain of mustard’,
see above), being 1/70 ha of 1/60 dir each (=ca. 0.0007 g),
seems to have remained the smallest unit of weight in use
in the Islamic world. If calculated properly, the fictitious
nakir (1djo = 6 [ha] hardal = 72 fa = 432 fal = 2,592
na = 1/96 mi = 0.045 g) would correspond to ca. 5 ng.

al-Kurashi

The research of the history of weights and measures
and their use in the Islamic world is based on a variety
of sources. Unfortunately, no particular literary type of
text developed that could claim to be called ‘profes-
sional’. The information available is scattered over
texts on law, social and economic history, administra-
tion and geography. They generally lack a systematic
character, i.e. ignore comparative and proportionate
references. The most recent endeavor to collect all
information available in the historical sources was
undertaken by Mahmua Fakhtri and Salah al-Din
knawwam in: Madjmit at wahdat al-qiyas al-"arabiya
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Aleppo: Weights

1 dir = 60 ha 1di=Q2+1/2) ki=90 ha
1 ki=4 ha =2/45 di 1 di = 3/2 dr (Iraq)

1 ha/di = (6/7 + 2/21) ha/dr (Egypt) 1 ha = [(1 + 3/25) ha (Syria)]
1 ki =(1+ 1/4) ki (Iraq) 1 k= (1 + 1/8) ki (Iraq)
17="17,560 ki

Antakiya: Weights

1 r=1[16/17 r sulaymani)

1 r=1[4/5 r zahiri]

1 r=384 dir = [12 ak] = [17 1/7 mi] = (268 4/5) mi

1 ik = 32 dir (22 2/5) mi

1 r=(3/5+ 1/25) r (Syria) = (2 + 1/2 + 1/20 + 1/100) r fulfult = 4/5 r zahiri = (2/3 + 1/4 + 1/100) r haythamr

Ardabil: Weights

1 r=1[9/5 r sulaymani] 1r=1.080 r =[12 itk] = 756 mi
1 @tk =90 dir 1 mi = 63 dir
1 r=14/5r sulaymani = 8 2/5 r (Iraq)

Asytut (Egypt): Weights

1 r=[5/3 r sulaymani] = r (Tahawi, <Akka) 1 =720 dir = 1/5 kis

1 7=1,000 dir = 700 mi = [12 k] 1 ik =83 1/3 dir = 58 1/3 mi
1r=12/3 r(Syria) =31/3 rdjarwi = 6 2/3 r fulfult = (7 + 2/3 +

1/9) r (Iraq)

Baghdad: Measures of capacity
1 r = [3/16 sa (Hidjaz) = [2 ma] = [1/4 mu (Damascus)] = 3/14 r (Syria)

Bardha«a (Azarbaydjan): Weights

1 r=[7/5 r sulaymani) 1 =840 dir = [14 k]
1 itk = 588 mi 1 ak/mi = 49 dir
1 r=12/3 r sulaymani

= (6 + 1/3 + 1/5) r sulaymant

Damascus: Measures of capacity

1 mu =1 4/7 mu (Hidjaz) = 4 r (Baghdad)

Weights

1r =12 ik = 600 dir = 1 r sulaymant 1 @tk = 50 dir

1 r=420 mi = 3,600 da = 14,400 ki = 36,000 ha 1 k=1 3/8 da (Iraq)

1 @tk = 35 mi = 300 da 1,200 ki = 3,000 ha 1 ki = [15/16 ki (Aleppo)]

1 ha = (6/7 + 1/28) ha (Aleppo)
1 dtk (small, silk) = 10 dir = 1/50 r = 1/20 is

Diyar Bakr (N-Syria)

1 dir = 60 ha 1dr=221/2 ki =90 ha
1ki=4 ha=2/45dr 1 ha=1/4 ki = 1/90 dr

Diyar Mudar (N-Syria)

1 dir = 60 ha 1di=221/2 ki =90 ha
1 ki=4 ha = 2/45 di 1 ha = 1/4 ki = 1/90 di
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Djarwi: Weights
1 » = [6/7 ma (Syria, general)]
1 r=1[1/2 r sulaymani |
1 »=300 dir = 1/2 r (Syria) = (1/5 + 1/10) r (Tahawi)] = 1 1/6
ma = 210 mi
=2 1/3 r (Iraq) = [3/10 » (Asyut1)]
Djazira: Weights
1 dir = 60 ha 1di=221/2 ki =2/45 di
1 ki=4 ha =2/45 dr 1 ha = 1/4 ki = 1/90 di
Egypt: Measures of area
1 fad = 100 dh - 100 dh = 20 kab

Measures of capacity

1 ku =1 kin fulfult = 1/4 kin (Syria)

Weights

1 dir = 60 ha 1 da=6ha
1dir=(1/2+1/5)di=16 4/5 ki 1 ki=34/7 ha

1 di = 10/7 dir = 24 ki = 85 5/7 ha/dir 1 da/di = 8 4/7 ha/dir

1 ki=(1/7 + 1/14) da [sic] lda=22/5k

1 dr = 600/7 ha 1 ki =25/7 ha = (124 + 1/42) dir
1 ha=(1/5+2/25) ki 1 ha/dr = (1/100 + 1/600) di

1 ha/di = [(1 + 1/21) ha/dr (Aleppo)] 1 ki = [15/16 ki (Aleppo)]

1 ki =[21/25 ki (Iraq)] 1 ki/dir = [3/8 da (Iraq)]

1 r=1 kin fulfuli = 1/4 kin (Syria)

Filastin (Palestine, incl. Tiberias): Measures of length and area

1 hab = 40 dh 1 mudy =1 hab - 1 hab

Weights

1 ra = 420 mi = 3,600 da = 14,400 k7 = 36,000 ha
1 ik = 35 mi = 300 da = 1,200 k% = 3,000 ha

Fulfuli: Measures of capacity
1 ra = [7/32 sa (Hidjaz)] = [7/8 prophetic mu]

Weights

1 »=[7/12 r (Syria, general)]
1 r=2rdjarwi
1 r=[1/4 r sulaymani)
lkin = 1 r (Egypt) =1/4 kin (Syria)
1 r/iak=121/2 dir = (8 1/2 + 1/4) mi = 1/4 r (Syria) =(1/3 + 1/4)
ma
1 r=1[6/7 r (Iraq)] = [3/8 r haythami = [5/16 r zahirt] =[3/2 r
(Asyam]
= [3/2 r (Tahawi)] =[25/64 r (Antakiya]
1 »=150 dir = 105 mi

Ghaylani, see Yemen

Haitham1: Weights

1 =400 dir = [12 k] 1 @k =33 1/3 dir
1 r=2/3 r (Syria) =2 r laytht =2 2/3 r fulfulit =3 1/9 r
(Iraq) = 1 5/9 ma (Iraq) = 1 5/6 r zahiri

=1 11/150 ra (Antakiya)
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Hidjaz: Measures of capacity

1 was = 60 sa = 240 mu 1 mu =1 3/4 mu (Damascus)

1 sa=51/3 r (Baghdad) =1 1/7 r (Syria) = 4 4/7 r fulfult = 2 2/

3 ma = 8 r (Abl Hanifa: Baghdad)

Weights

ldi=24k 1 »=13/601 r sulaymant

Iraq: Measures of length and area

1.dj =60 dh - 60 dh = [3,600 dh *] =10 ka = 100 «as

1 kas=6dh =1 ba =1/10 ash ldi=1ash-1ash
lwas=1ba-1ba 1 mud =30 kal > = 1687 1/2 dh *
1 ka=71/2 dh = 1/4 (or 1/3) si

Measures of capacity

1 ku =60 ka 1 mu = 3/4 prophetic mu
Weights

1di=6da =60 ha =20 ki 1ki=3ha

1 dir=48 ta =48 ha = 6 da 1 da/dir = 8 ha/dir
1dir=~1/2+1/5) dr 1 ha/dir = 1/48 dir

1 ta = 4/5 ha (Syria) 1 dr = 2/3 dri (Aleppo)

1 k7 = [4/5 ki (Aleppo)] 1 kt=11/7 + 1/21 ki (Damascus, Egypt)
1 da =2 2/3 ki/dir (Dam., Egypt) lda=21/73kr

1 k7= 8/9 ki (Aleppo, weight) 1 r=[3/14 r sulaymani)

1 4tk = [1/1,200 kin (Syria)] 1 »=1/2 r (Syria, general)
1 =128 4/7 dir = 90 mi 1 r=1[12 k]

1 k=10 5/7 dir =7 1/2 mi

1 »=1,800 ki = 6,171 3/7 ha/di = 5,400 ha/dir = 3/14 r (Syria)
= 6/7 r fulfult = 1/2 ma = [9/14 r laythi]

1 »=1[9/28 r haythami] = [9/35 r (Asyuti)] = [5/42 r (Ardabil)]

Laytht: Weights

1 r=1[1/3 r sulaymani) 1 »=[7/9 ma (Syria, general)]
1 =100 dir = [6 3/33 k] 1 r=1[1/2 r haythami)

1 k=16 1/2 dir = 140 mi = 11 2/3 mi sulaymant

1 r=11/4r fulfuli = 6/7 ma =1 5/9 r (Iraq)

Makayil al-nably (prophetic measures)
1 mu=11/3r(Iraq) = 171 3/7 dir = 3 3/7 itk (Syria) = 1 1/7 r fulfult = 120 mi

Sulaymani: Weights

1 »=1 r (Damascus) = 200 1/3 r (Hidjaz) = 4 r fulfuli = 4 1/3 r (Iraq) = 3 r laythi = 2 r djarwT = 2 4/19 r (Ghaylani)
=112 r haythami = 1 1/4 r zahirt = 5/4 r (Bardha<) = 5/9 r (Ardabil) = 3/5 r (Asyuti) = 1 1/16 r (Antakiya)
1 r=[2 2/15 ma (Syria, general)] = [7/3 ma (Syria, general)] = [5/7 r (Bardha<)] = [5/9 r (Ardabil)]

Syria: Measures of capacity

1 ghi =3 ka (Iraq) = 12 ru = 72 mu 1 @tk = [7/24 prophetic mu]
1 r=[7/8 sa (Hidjaz)] = [4 2/3 r (Baghdad)]

Weights

1 dir = 60 ha 1 ha=6da

1 da =10 ha 1 dir=(1/2 + 1/5) di = 16 4/5 ki/dr
1ki=34/7 ha 1di=13/7dir=24 ki=855/7 ha
1 da/di = 8 4/7 ha/dr 1 ki=(1/7+ 1/14) ha
lda=14/5k 1 di = 600/7 ha

1 ha = (1/5 + 2/25) ki 1 ha = 4/5 ta (Iraq)
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1 ha/di = (1/100 + 1/600) di
1 ki =25/7 ha = (1/28 + 1/42) dir = 1/24 di

1 ha = (6/7 + 1/28) ha (Aleppo)

Weights (Syria, specific)

1 »=420 mi = 3,600 da = 14,400 ki = 36,000 ha

1 @tk =35 mi =300 da = 1,200 k7 = 3,000 ha

1 kin = [4 kin fulfuli] = [4 r (Egypt)] = 42,000 mi = 60,000 dir
1 r =T[4 v/ik fulfuli] = [2 r djarwi] = [14/3 r (Iraq)]

1 r=[3/2 r haythami] = [3/5 r (Asyuti)] = [16/25 r (Antakiya)]

Weights (Syria, unspecified)

1 kin = 100 » = 233 1/3 ma = 466 2/3 r [sic] = 1,200 ik (Iraq)
1 ma =260 dir =~ 257 1/7 dir = 180 mi =2 r (Iraq) = 1 5/7 r fulfuli = 13/30 r sulaymant

1 ma =1 2/7 r laytht = 6/7 r djarwi = 3/7 r sulaymant
1 v/ak =5 1/7 tk = 1/4 ma =3 3/4 mi

Tahawi: Weights

1 »=1[3/10 r djarwi]

Yemen (Ghaylani): Weights

1 r=[19/42 r sulaymant |

1 r=1[2712/3 + 2/7] dir sulaymant = 190 mi sulaymant
Zahiri (Fatimid): Weights

1 » =480 dir = [12 uk] = 336 mi

1 r=4/5r (Syria) =1 1/5 r haythami =3 1/5 r fulfuli = 1 1/4 r

(Antakiya)
= (3 2/3 +2/30) r (Iraq)

Ells (adhru«, unspecified):
dhira« al-yad

[

—_

1 »=1r (Asytti)

ak = (15 1/2 + 1/3) mi sulaymani

itk = 40 dir = 28 mi

1 dh =2 shi (cloth) = 18 is (medium) = 24 is (without thumb) = [3/4 dh (kasimi)]

dhira« kasimi (= hashimi)
1dh=11/3 dh (vad) =24 is = 6 kab
1 Is = 1/4 kab = 1/24 dh

dhird« hashimi (maliki)
1 dh =8 kab = [3/5 dh (mabahrami))

dhira« mabahramr (sid)
1 dh =12/3 dh (hdashimi) = 60 fa = 1/3 (or 1/6) kab
1 dji=36dh-36dh

al-islamiya, Beirut: Maktabat Lubnan Nashirtin, 2002.
Only occasionally, external sources, records of both
European and Oriental travellers, allow the fixation of
absolute values. With regard to their geographical and
chronological diversity, the reconstruction of entire
systems of measurement and of their relation to each
other has just begun.

During the tenth century, mathematicians became
aware of the complexity of the metric systems in use.
Their particular perspective on the issue differed from
what their legal and other colleagues had been noting
down hitherto. They not only tried to present a systemized

1 kab = 1/6 dh

enumeration of all units related, but also endeavoured,
for pedagogical reasons, to systematize the usage of
measuring units in popular treatises. They sometimes
even expressed efforts to standardise and facilitate the
conversions customs, market and tax officers had to
enact. Thus, stimulated by theoretical manuals, mathe-
matically standardised methods of measuring and of
converting quantities from one system into another
became popularised. To some extent, these devices even
had retroactive effects on the practice of Islamic laws.
Among these manuals, the “Book on the Basis of
Arithmetic and the Division of Inheritances” (Kitab
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al-Tadhkira bi-usil al-hisab wa I-fard’id), written
by the Damascene mathematician <AlT b. al-Khidr
al-<Uthmani al-urashi (1030—1067 AD) contains the
most coherent information on the metric systems that
were in use in the Islamic Middle East up to the lifetime
of the author. The following list of units of weight,
currency, capacity and length, together with the
localities they refer to arranged in alphabetical order,
is extracted and, if indicated by ‘[...]", concluded from
different chapters of this Kitab al-Tadhkira.

See also: » Nilometer
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SHIGEO IwATA

Japanused the 17.3 cm-long linear measure unit that was
common to all the regions in East Asia for a period of
25,000 years. Under the influence of China, the
Japanese measuring unit gradually lengthened during
the period from the end of the eleventh century BCE to
the middle of the third century BCE. Then, the length of
the Japanese measure shaku was stabilized at 23 cm and
remained unchanged until the end of the second century
AD. Various civil disturbances in China had the effect of
lengthening the linear measure substantially to 29 cm
until the middle of the seventh century, and no more
significant variation has since been observed (Fig. 1).
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Kujirajaku Kanejaku
Weights and Measures in Japan. Fig. 1 Linear Measure.
Drawing by The Ministry of Finance. Doryoko Shurui Hyo
(The Classification Table of Weights and Measures) Genbei
Kinokuniya, 1875. Chos 1, 4-6, 9—11.

Length

Under the Chinese Tang dynasty, a law was enacted
mandating the use of two methods based on large and
small linear measures. The large scale was 1.2 times as
long as the small scale, which we refer to as the ancient
linear measure. The small scale was used for music,
astronomy, and ceremonial items.

Japan introduced this Chinese measuring system in
701. The large scale later became known as kanejaku,
which refers to an L-shaped ruler used by architects.
The small scale gradually dropped out of use. Linear
measurement tools were mainly made of wood, though





