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Fig. 1. Fra hejre til venstre, vagtlodder 1, 2, 3, 5, 6 og 7.
From right to left, weights i, ii, iii, v, vi and vii.

» ... EFTER DILMUN NORM«

Af T. G. Bibby

Da P. V. Glob for ferste gang stak spaden i den store byhej Qala’at al-Bah-
rain lige pa den anden side voldgraven om et fort fra den portugisiske okku-
pation af een, vidste han allerede, at han gravede i hvad der senere er blevet
kaldt Bahrains oldtidshovedstad. Hans fornemmelse sagde ham, at hejen
dekkede over et af de storre bysamfund i Dilmunriget, og siden da har elleve
sesoners udgravninger tilfulde bekrzftet hans formodninger. Vi ved nu, at
der pd dette sted 13 en muromringet by, som var samtidig med det 3. Barbar-
tempel (1). Muren er konstateret pa de tre af byhejens sider og viser, at by-
omradet var pa ca. 30 td. land, en anselig storrelse efter datidens forhold.

Spor af bebyggelse fra slutningen af 3. og begyndelsen af 2. art. f. Kr. er
patruffet her og der i bykernen og i udkanterne af byen; men den storste
koncentration som er undersogt, ligger umiddelbart inden for nordmuren,
hvor der er udgravet et omrade pd over 50 m langs murens sydside i ca. 15 m
bredde, i nesten hele feltet ned til grundfjeldet (2). P4 denne strakning blev
der fundet en port gennem muren (3), og umiddelbart inden for den var der
et lille abent torv med brend og et cementeret vandtrug midtpa. P3 hver sin
side af torvet 13 en lille bygning med to rum, og herfra stammer et usedvan-
lig stort antal af Dilmuns steatitsegl — ialt 12 — og desuden 6 vagtlodder. Det
er disse lodder (og et syvende, der tidligere var fundet 20 m derfra), der er
emne for de folgende bemzrkninger.
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De syv vagtlodder falder i to grupper efter deres form: 3 er firkantede, 4
er runde med to plane sider. De firkantede lodder er:

1. 520.A0I, en ganske lille terning af steatit, vegt 1,8 g.

2. 520.AMT, en »halv« terning af steatit, vagt 13,5 g.

3. 520.TH, det tidligere fundne lod, en terning af poleret flint, vegt 27 g.
De runde lodder er:

4. 520.ANA, af sort steatit, vagt, 13,9 g.

5. 520.ALV, af finkornet kalksten, vegt 171 g.

6. 520.ANG, af tztkornet, marmoragtig, rod stenart, vagt 670 g.

7. 520.ALM, af gulstribet, marmoragtig stenart, vegt 1370 g.

Vagtlodderne har en klar sammenhang, idet de i listens rekkefolge vejer
1:8:16 : 8 : 100 : 400 og 800 gange en enhed pa 1,7 g med sma varia-
tioner pd hejst 2 %o.

Der er ingen tvivl om, hvilket vegtsystem disse lodder tilherer. Bade i form
og vagt svarer de nejagtig til de lodder, der er fundet i Harappa-civilisatio-
nens byer, og som er analyseret af A. S. Hemmy (4). Hemmy har analyseret
297 lodder fra Mohenjo-daro og 34 fra Harappa. Det store antal, der her er
tale om, giver naturligvis en tilsvarende storre nejagtighed i beregningen af
vaegtenheden, der dér er sat til 1,714 g.

En sammenligning mellem de 7 Bahrain-lodder og det langt storre antal fra
Indusdalen giver anledning til folgende betragtninger, der under hensyn til det
beskedne antal fra Bahrain ma tages med et vist forbehold:

1) Steatit synes at have vaeret mere almindeligt anvendt til lodder pd Bah-

rain end i Indusdalen, hvor kun 8 af 331 angives at vare af steatit.

2) Den lette overvagt af runde lodder pa Bahrain stdr i udpraget modsat-

ning til materialet fra Indusdalen, hvor kun 14 har denne form mod
262 firkantede.

3) Lod 6, 670 g (idealvagt 685,6 g) forekommer ikke i materialet fra In-

dusdalen, men herer helt selvfolgeligt med i serien.

Identificeringen af de 7 vagtlodder inden for et begrenset omride pa
Qala’at al-Bahrain bevirkede, at en snes srligt tildannede og slebne sten,
fundet rundt omkring pa byhejen, blev underkastet et nejere eftersyn. Under-
sogelsen gav dog ikke grundlag for at placere dem i dette eller noget andet
kendt vaegtsystem.

Man kommer derfor uundgdeligt til det resultat, at den »tidlige Dilmun-
kultur« pd Bahrain md have anvendt samme vagtsystem som Indusdalens
Harappa-kultur, samt at en vis vejningsaktivitet forekom serlig hyppigt i
omradet lige inden for den nordre byport pd Qala’at al-Bahrain, og serlig
i bygningen vest for pladsen op til porten.

Ligeledes ma det antages, at anvendelsen af dette vagtsystem pa Bahrain
ma betyde, enten at Bahrain havde sine tidligste handelsforbindelser med In-
dusdalen eller, at Harappa-kulturen har veret Bahrain-kebmandenes vigtig-
ste handelsforbindelse — vigtigere endnu end forbindelsen med Mesopotamien.
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I denne sammenh@ng kan det vare af interesse at kigge nzrmere pa en
kileskrifttavle, som Sir Leonard Woolley udgravede i Ur (5). Dette dokument
handler om afsztning i Ur af en kobberlast fra Dilmun, og storstedelen af
lasten angives i vagt »efter Ur norm« eller »efter Dilmun norm«. Tavlen
gengives her i transliteration og oversxttelse af W. F. Leemans (6).

16. UET V 796.

13 li-im 1 me-[at + x urudu]
nay[Tilmunki]

Sa i-na Tilmunki] ]
Su-ba-an- [ti]
SA-bi-ta 5 l-im 5 me-at
[x+2]2/3 ma-na urudu
nay Tilmunki
id-di-nu-ni-a-Si-im
ki-lal-bi nagy Urimki-ma
Su-nigin 611 gtn 62/3 ma-
na urudu
SA-bi-ta4Su-Si5gun 5413
ma-na urudu
Sa A-la-x
1d-di-na-an-ni-a-Si-im
4 li-mi 2 me-at 71%% ma-na
urudu
hi-bi-ils-ti E-a-na-sir
3 me-at 25 ma-na urudu -
bi-il-ti
mN a-ui-ru-um-i-li
ya-ar-ki-tum Sa 1l-L1-KU-1%
Su-nigin 450 gun 21/3 ma-
naurudu nay Urimki

Sa id-di-nam
si-NLIB 161 gun 4[1/3 ma-na
urudu]

13.100 [+x (?)] miner kobber efter
[Tilmun] norm

som i Tilmun [X]
har modtaget

Derfra 5502

[+x] 2/s miner kobber
efter Tilmun norm
havde de givet os

Dens vagt er efter Ur norm
ialt 611 talenter 6%/3 mine kobber

Derfra: 245 talenter 541/3
mine kobber
som Ala...
har givet os
47211/2 mine
kobber

som skyldes af Ea-nasir
325 miner kobber som skyldes

af Nayirum-ili

resten som ...

tilsammen 450 talenter 21/3 mine
kobber efter Ur norm

som han har givet
Restsum: 161 talenter 4!/3 mine
kobber

Med denne tavle foran sig er det fristende at prove at beregne, hvordan
Dilmuns standardvagt 13 i forhold til Urs. Og vi kan gi videre endnu og
prove at beregne den faktiske gramvagt af en standard Dilmun mine (forud-
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sat at Ur normen har varet »the Light Babylonian System« som gengivet af
A. S. Hemmy (4). Som systemet angives dér, bestdr en talent af 60 miner,
og en Ur mine vejer 504 gram.

Af ovenstdende tavle kan tre ligninger udledes:

1) 13.100 (+x) mine (Dilmun) linje 1) = 611 talenter 62/3 mine (Ur) (lin-

je9).

Da x ikke kan vare mindre end !/3 mine eller mere end 992/3 mine far vi,
nar Ur vegten omregnes til miner, at

13.100'/3-13.199%/s mine (Dilmun) = 36.666%/3 mine (Ur), derfor er
1 mine (Dilmun) = 2,778-2,799 mine (Ur) = 1400,0-1410,7 g.

2) 5502 (+x) 2/s mine (Dilmun) (linje 5) = 245 talenter 54/3 mine (Ur)
(linje 10).

Da x her ma vare en mangefold af 10 mellem 10 og 90, far vi, ndr vi igen

omregner Ur vagten, at

55122/3-5592%3 mine (Dilmun) = 14.754!/3 mine (Ur), derfor er
1 mine (Dilmun) = 2,638-2,676 mine (Ur) = 1329,6-1348,9 g.

3) 245 talenter 541/3 mine (Ur) (linje 10) + 42711/2 mine (Dilmun) (linje
13) + 325 mine (Dilmun) (linje 15) = 450 talenter 2!/3 mine (Ur) (lin-
je 18).

Altsd er
42711/2 + 325 miner (Dilmun) = 450 talenter 2!/3 mine =~ 245 talenter
541/3 mine (Ur), og
45961/2 mine (Dilmun) = 204 talenter 8 miner (Ur) = 12.248 mine
(Ur) og
1 mine (Dilmun) = 2,665 mine (Ur) = 1343,0g.

Her er der en bemarkelsesvardig uoverensstemmelse. Mens ligningerne 2 og
3 giver rimeligt ensartede resultater, idet den faktiske Dilmun-vaerdi af en
mine i ligning 3 falder indenfor ligning 2’s rammer, giver ligning 1 et hojere
facit. Problemet bliver endnu mere fengslende nir vi ser, at middelvardien
af facit i ligningerne 1 og 3 giver folgende resultat: 1 mine (Dilmun) =
2,721-2,732 mine (Ur) = 1371,5-1376,8 g.

Det ses nemlig nu, at en Dilmun mines gramvardi svarer til vaegten af det
storste lod fundet pd Qala’at al-Bahrain (indenfor en fejlgrense pa hejst
1/29/o) og praktisk talt nejagtig svarer til en af Indus-vegtene. Hvis det er
forsvarligt at regne med denne middelverdi mellem ligningerne 1 og 3 ma
Dilmun normen vzre den samme som Harappa normen. Jeg mener det er
forsvarligt.

Vender vi nu tilbage til tavlen ser vi nemlig, at de mangder, der er anfort
i ligning 1 er dem, der er kebt af importeren i Dilmun; mengderne i ligning
2 og 3 er dem, der er solgt til modtagere i Ur. Det er mere end sandsynligt, at
vi her har en bevidst skelnen mellem kebers og szlgers pris, en »maglerpris«
eller kommission til agenten. Indkebs- og udsalgskursen for minerne varierer
med ca. 2% til hver side af den faktiske vekselrate for Harappa/Dilmun
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minen (2,719 mine (Ur) = 1370,4 g). Hvis agenten vejede sit kobber ind i
Dilmun efter normen i ligning 1 og vejede det ud igen i Ur efter normen
1 ligning 3, ville han opna 4 %o af lasten som vederlag for sin ulejlighed, og
denne betaling ville vare tilvejebragt ligeligt af szlger og keber. Han har
naturligvis ikke regnet i procenter, et begreb, der er helt fremmed i det baby-
loniske talsystem. Hvad han tilsyneladende har gjort er at runde henholdsvis
op og ned i stedet for at bruge den uhandterlige omregning: 2,719 Ur miner
= 1 Dilmun mine. Ved keb har han antagelig regnet med en afrundet 2,8
Ur mine = 1 Dilmun mine, og ved salg med en afrundet 2*/s Ur mine = 1
Dilmun mine.

At agenten har rokeret lidt med vagten i egen faver kan ikke betragtes som
mere uarligt, end at en bank i vore dage beregner sig en vis provision ved
omveksling af fremmed valuta. Man ma huske pd, at begrebet penge ikke
eksisterede for 4000 &r siden, og at handelsvirksomhed, s& kompliceret den
end kunne forme sig, i virkeligheden bestod i byttehandel. Hvor en mellem-
handler i dag vil skaffe sig sin profit ved at variere prisen pa en vare i keb
og salg, kunne vor mellemmand kun opnd den ved at manipulere med vagten.

Det arkzologiske vidnesbyrd, som fundet af vagtlodder efter Harappa
systemet i den »tidlige Dilmun«-by pa Bahrain udger, stemmer neje overens
med den aritmetiske og filologiske fremstilling, der her er givet ved hjzlp
af tavlen fra Ur. Der er kun et enkelt forbehold: den omtalte kobberlast i
tavle 796 vejede 18!/2 ton; det er abenbart, at den ikke blev vejet ud ved
hjelp af de lodder pd 1 mine, /2, /s eller endnu mindre, som blev fundet i og
omkring »havnekontoret« inden for nordporten pa Qala’at al-Bahrain. Andre
og mindre sager md ogsa have passeret porten pa vej til og fra de dilmunske
kobmandsskibe, der har lagt til ud for byen.

Men billedet af handelsaktiviteterne i »Bahrains oldtidshovedstad« taber
ikke derved. Snarere tvartimod.

ENGLISH VERSION

»...according to the standard of Dilmun.«

When Peter Vilhelm Glob, in March 1954, first dug his spade into the tell of Qala’at
al-Bahrain, just across the moat from the fort which marked the Portuguese occupa-
tion of Bahrain, he knew that he was digging into what he later described as the
»ancient capital of Bahrain«, and already at that time suspected that the mound
would prove to cover one of the major cities of Dilmun.

Since then, eleven seasons of work on the tell of Qala’at al-Bahrain have amply
confirmed his expectations. We now know that, at the time of the third temple of
Rarbar, which is dated elsewhere in this issue (1) to the centuries around 2000 B.C.,
a large walled city stood on this site. The wall has been traced on three sides of the
the tell, and proves that the area of the city was large by any standard of the period,
something between 35 and 40 acres.

While traces of the occupation of this period, at the end of the Third and the
beginning of the Second Millennium B.C., have been met with at various points in
the centre and at the perimeter of the city, the major remains of this period have
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been found immediately within the north wall of the city, where an area about 15
metres in width lying immediately within (i. e. to the south of) over 50 metres of
the north wall has been excavated, in most cases down to bedrock (2). At one point
in this area a gate has been found through the wall (3). Immediately within this city
gate lay a small square, with a well and a cement-lined trough in the centre. On
either side of the square lay a small building, each of two rooms. From these buildings
came an unusually large number — twelve — of the steatite stamp seals of Dilmun,
and in addition six stone weights. It is the implications of these weights (and of a
seventh which had previously been found in the same excavation some 20 metres
away) which form the subject of this paper.

The seven weights fall into two groups by shape, three being rectangular and four
spherical with two flattened sides. The rectangular weights consist of :

I. 520.A0], a tiny cube of steatite, weighing 1.8 grams.

II. 520.AMT, a half-cube, also of steatite, weighing 13.5 grams.

III. 520.TH, the weight found outside the immediate area, a cube of polished chert
weighing 27 grams.
The spherical weights comprise: —
IV. 520.ANA, of black steatite, weighing 13.9 grams.

V. 520.ALV, of fine-grained limestone, weighing 171 grams.

VI. 520.ANG, of a close-grained red stone resembling marble, weighing 670 grams.
VII. 520.ALM, of a yellow striated marble-like stone, weighing 1370 grams.

The weights fall into a clear sequence of (in the above order) 1 : 8 : 16 : 8 : 100
: 400 and 800 times a basic weight of 1.7 grams, the variations from this scale not
exceeding some 2 %o,

There can be no doubt as to the system to which these weights belong. Both in
shape and in weight they agree completely with the weights found in the cities of
the Harappa civilization. An analysis of these weights is given by A. S. Hemmy in
Chapter XXIX of J. Marshall, Mohenjo-daro and the Indus Civilization and
Chapter XVII of J. H. Mackay, Further Excavations at Mohenjo-daro (4). In the
latter volume an analysis is given of 297 weights discovered at Mohenjo-daro and 34
weights discovered at Harappa. The larger number of weights here dealt with allows
of a greater exactitude in determination of the basic weight involved, which is there
calculated to 1.714 grams.

A comparison of the seven weights from Bahrain and the much larger number from
the Indus valley produces the following points, which must be regarded as of limited
significance owing to the statistically unsatisfactory total number of Bahrain weights
yet found: —

1. Steatite seems to be a more common material for weights in Bahrain than in the

Indus valley, only 8 of 331 Indus weights being recorded as of steatite.

2. The slight preponderance of spherical weights in Bahrain is in marked contrast
to the situation in the Indus valley, where only 14 weights of this shape are
recorded, as against 262 of the cubical type and 9 of other types.

3. Weight no. VI, of 670 grams (ideally 685.6 grams), does not occur in the Indus-
valley lists, but is, of course, a natural term in the series.

The identification of these seven weights within a limited area at Qala’at al-
Bahrain led to an examination of a further score of unnaturally shaped or unnatu-
rally polished stones found in the course of exavation on the whole tell. This exa-
mination produced, however, no other probable weights within this or any other
sequence.

The conclusion therefore seems inescapable, that the »Early Dilmun« Culture of
Bahrain employed the same system of weights as the Harappan Culture of the Indus
valley, and that weighing activities were particularly common in the area just within
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the north gate of the city at Qala’at al-Bahrain, and especially in the building to the
west of the square adjacent to that gate.

It is difficult to avoid the conclusion that the use of this weight system in Bahrain
must point either to the first mercantile contacts with Bahrain having come from the
Indus valley, or to the Harappan Culture having been the most important commer-
cial connection of the merchants of Bahrain — more important than their Mesopota-
mian customers.

In this connection much enjoyment can be derived from an analysis of a most
interesting document excavated by Sir Leonard Woolley at Ur and published in Ur
Excavations, Texts volume V (tablet 796) (5). This tablet deals with the disposal in
Ur of a cargo of copper brought to Ur from Dilmun, and in it the greater part of
the quantities involved is expressed in weights both »according to the standard of
Ur« and »according to the standard of Dilmun«.

The tablet is given in transliteration and translation by W. F. Leemans in Foreign
Trade in the Old Babylonian Period (6) as follows: —

16. UET V 796.

13 li-im 1 me-[at + x urudu] 13100 [+ x (?) minas of copper] ac-
nay[Tilmunki] cording to the standard [of Tilmun],
Sa i-na Tilmunki] ] which at Tilmun [X]
$u-ba-an- [ti] has received.
S SA-bi-ta 35 li-im 5 me-at From it 5502 [+x] %/3 minas of copper
[x+2]2/3 ma-na urudu
nay Tilmunki according to the standard of Tilmun
1d-di-nu-ni-a-Si-im they had given to us.
ki-lal-bi na; Urimki-ma Its weight is according to the standard
of Ur
Su-nigin 611 gun 62/3 ma- totally 611 talents 6%/s minas of copper
na urudu
10 SA-bi-ta 48u-8i5gun 543 From it: 245 talents 54!/3 minas of
ma-na urudu copper
Sa A-la-x which Ala...
id-di-na-an-ni-a-Si-im has given to us,
4 li-mi 2 me-at 71% ma-na 4271'/2 minas of copper
urudu
hi-bi-ils-ti E-a-na-sir owed by Ea-nisir,
15 3 me-at 25 ma-na urudu hi- 325 minas of copper owed
bi-il-ti
mNa-ui-ru-um-i-li by Nauirum-ili,
ua-ar-ki-tum Sa il-L1-KU-1% remainder which....;
Su-nigin 450 gan 21/3 ma- together 450 talents 2!/s minas of copper
na urudu nay Urimki according to the standard of Ur
Sa id-di-nam which he has given.
20 si-NLiB 161 glin 4[1/3 ma-na Remainder: 161 talents 4!/s minas of
urudu] copper.
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With this tablet in our hands it is tempting to try to work out what the standard
weights of Dilmun were in relation to the standard weights of Ur. And we can go
on (assuming that the »standard of Ur« was the »Light Babylonian System« given
by A. S. Hemmy (4)) to attempt to discover the actual weight in grams of the stan-
dard Dilmun mina. The relevent factors of the Light Babylonian Standard as there
given are, that a talent consists of 60 minas, and that an Ur mina weighs 504 grams.

From the tablet given above three equations can be derived: —

(1) 13100 (+ x) minas (Dilmun) (line 1) = 611 talents 6%/s minas (Ur) (line 9).

As x cannot be less than /3 mina nor more than 99%/3 minas, and reducing the Ur
weights to minas, we get

13,100%/3-13,199%/3 minas (Dilmun) = 36,666%/3 minas (Ur)
therefore 1 mina (Dilmun) = 2.778-2.799 minas (Ur) = 1400.0-1410.7 grams.

(ii) 5502 (+ x) */s minas (Dilmun (line 5) = 245 talents 54'/3 minas (Ur) (line 10).

As x must here be one of the multiples of 10 from 10 to 90, and again reducing
the Ur weights, we get

5512%/3-5592%/3 minas (Dilmun) = 14,754'/s minas (Ur)
therefore 1 mina (Dilmun) = 2.638-2.676 minas (Ur) = 1329.6-1348.9 grams.

(iii) 245 talents 54!/3 minas (Ur) (line 10) + 4271'/2 minas (Dilmun) (line 13) +

325 minas (Dilmun) (line 15) = 450 talents 2'/s minas (Ur) (line 18);
therefore 42711/> + 325 minas (Dilmun) = 450 talents 2!/s minas — 245 talents
541/3 minas (Ur);
therefore 4596'/2 minas (Dilmun) = 204 talents 8 minas (Ur) = 12,248 minas (Ur),
therefore 1 mina (Dilmun) = 2.665 minas (Ur) = 1343.0 grams.

There is an odd discrepancy here. While equations (ii) and (iii) give reasonably
identical results — the actual value of the Dilmun mina in (iii) falling within the
possible range of (ii) — equation (i) gives a considerably higher result. The mystery is
made more fascinating when it is realized that the mean of the results of equations
(i) and (iii) gives the result

1 mina (Dilmun) = 2.721-2.732 minas (Ur) = 1371.5-1376.8 grams.

For the value in grams of the Dilmun mina is now seen to be the weight of the
largest weight found at Qala’at al-Bahrain (to within at most 0.5 %0) and to be almost
exactly on the Indus scale. If we could justify taking this mean between equations (i)
and (iii) we would have proved beyond reasonable doubt that the »standard of
Dilmun« was the »standard of Harappa«. It is, I think, possible to do so.

Returning to the tablet we see that the quantities given in equation (i) are the
quantities purchased by the importer at Dilmun; those given in equations (ii) and
(iii) are quantities sold to recipients at Ur. It seems more than likely that we have
here a deliberate discrepancy between buying and selling prices, a »brokerage« or
commission charged by the agent. The buying and selling exchange rates of the mina
vary by about 2 %o on either side of the »true« exchange rate of the Harappan/
Dilmun mina (2.719 minas (Ur) = 1370.4 grams). If the agent weighed in his copper
in Dilmun at the rate shown in equation (i), and weighed it out again in Ur at the
rate shown in equation (iii) he would be left with 4 %o of the cargo as his payment
for his services, and this amount would have been contributed equally by the buyer
and the seller. He did not, of course, reckon in percentages, which is a notion alien
to the Babylonian numerical system. What he did apparently, was to round up and
down respectively the cumbersome exchange rate of 2.719 Ur minas to the Dilmun
mina. In buying he probably reckoned at a flat 24/5 Ur minas to the Dilmun mina,
and in selling at a flat 22/s.

That the broker »shaded« the weights in his own favour both when buying and
selling should not be regarded as dishonesty, any more than when a bank today
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operates with different exchange rates when buying and when selling foreign cur-
rency. It should be remembered that the concept of money did not exist four thou-
sand years ago, and that for all its sophistication trade was essentially barter. Where
a middleman passing on a single commodity would today make his profit by varying
the money price of the commodity he could then only do so by manipulating the
weighing system.

The arithmetical and philological demonstration, by way of the Ur tablet, that
Dilmun employed the Harappan system of weights, agrees completely with the
archaological evidence in the finding of weights of the Harappan system in the
Early Dilmun city on Bahrain. Only a single reservation needs to be made. The
cargo of copper recorded in tablet 796 weighed 18!/> metric tons; it was clearly not
weighed out with the set of 1 mina, !/2 mina, /8 mina and less weights found in and
around the harbour office within the north gate at Qala’at al-Bahrain. Other and
smaller things, too, must have passed the gate on their way to and from the ships of
the Dilmun merchants beached along the shore.

But the picture of the trading activities of P. V. Glob’s »ancient capital of Bah-
rain« is not diminished thereby. Rather the reverse.

Geoffrey Bibby.
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